Summary Analyses of pachytene karyotype were conducted in 18 different accessions of Eleusine indica (L.) Gaertn., Panicum antidotale Retz. and Setaria italica (L.) Beauv. However, these accessions showed the presence of chromomeric patterns at or around the centromeric regions. The pachytene chromosome complements of different accessions of these genera differed in the length of the long arm, short arm, and total chromomeres of their constituent chromosomes. The accessions exhibited significant variability in their pachytene chromosome characteristics.
Millets are resilient crops of grass family that can grow in dry regions and marginal lands as rain-fed crops. Millets are part of the diet of the people of China, Japan, Africa, and India. They are important because they are grown in poor soils with limited inputs and they constitute a major source of food for resource poor farmers of the areas of their cultivation. Millets are high energy, nutritious foods recommended for the health and well-being of infants, lactating mothers, elderly, and convalescents (Rachie 1975) . Millets provide 75% of the total caloric intake for the poor people living in the SAT and sub-humid drought-prone areas (ICRISAT/FAO 1996) , next to cereal grains with an annual average production of about 14 million tons (O Kennedy et al. 2006) . Millets, commonly referred to as small seeded grasses, include pearl millet (Pennisetum glaucum), proso millet (Panicum miliaceum), finger millet (Eleusine corocana), foxtail millet (Setaria italica), barnyard millet (Echinochloa crusgalli and E. colona), little millet (Panicum sumatrense), and proso millet (Paspalum scrobiculatum). The present study was carried out on 18 accessions of three genera of minor millet: Eleusine indica (L.) Gaertn., Panicum antidotale Retz. and Setaria italica (L) Beauv. A thorough cytomorphological investigation of the different accessions of these millets was done for this current piece of information.
Materials and methods
Eighteen accessions belonging to three genera of minor millets were worked out to study the detailed pachytene karyotype. Germplasm of cultivated species was procured from NBPGR centers at New Delhi and Jodhpur (Rajasthan). Wild accessions were collected from local areas of Meerut (Table 1) . The seeds were sown in the experimental field at C.C.S. University Campus, Meerut, UP. Spikelets of desirable age were collected and fixed in Carnoy s fluid (6 : 3 : 1, absolute alcohol : chloroform : acetic acid) for 24 h and stored in the refrigerator in 70% ethanol. Anthers were smeared and squashed one at a time in 1.5% acetocarmine. All the observations and photomicrographs were taken from squashed temporary slide preparations. Nikon Image Analysis System was used to take the photomicrographs.
Details of karyotype were analyzed using the following parameters as per Srivastava and Purnima (1990) and Srivastava and Kalara (1996) . (a) Length of long arms, short arms, and the whole chromosome, (b) Arm ratio, (c) Total length of long arms (TLLA), all short arms (TLSA), and the whole chromosome complement (TLCC), (d) Gradient index (GI), (e) Symmetry index (SI), (f) Percent chromomere distribution per chromosome (%CPC). The chromosomes were assorted into categories on the basis of total length into five types A-C (A 60 µm, B= 40-60 µm, and C= 40 µm). The chromosome complements were further divided into different categories as per Levan et al. (1964) on the basis of the arm ratio (M=1.0, m=1.0-1.7, sm=1.7-3.0, st =3.0-7.0).
Results and discussion
Data related to TLSA, TLLA, TVSA, GI, SI, and %CPC are given in Tables 2 and 3 with their respective karyotype formulae (KF). Photomicrographs of well spread pachytene chromosomes are represented in Fig.  1 , and pachytene idiograms prepared by plotting lengths and chromomere distribution of chromosome sets of different accessions are shown in Fig. 2 . Perusal of the data presented in Tables 2 and 3 indicated clearly that the accessions differed in proportions of metacentric, submetacentric, and subtelocentric types of chromosomes (as per Levan et al. 1964) . Most of the accessions are the 2B and 2A type. However, accession M-7 and M-8 of Panicum antidotale have the 3B and 3A type of karyo- TLSA=Total length of short arms; TLLA=Total length of long arms; TLCC=Total length of chromosome complement; GI= Gradient index; SI=Symmetry index. type, respectively (as per Stebbins 1971) . The length of the chromosome and distribution pattern of chromomeric segments exhibit remarkable differences between chromosomes of a complement and between the chromosome complements of different accessions of a species, as well as between different genera of minor millets.
